Molecular cloning of the human proto-oncogene Wnt-5A and mapping of the gene (WNT5A) to chromosome 3p14-p21.
The highly conserved Wnt genes belong to a widely distributed family of presumptive signaling molecules that have been implicated not only in the regulation of normal pattern formation during embryogenesis and differentiation of cell lineages, but also in oncogenic events. All of the known vertebrate Wnt genes encode for 38- to 43-kDa cysteine-rich putative glycoproteins, which have features typical of secreted growth factors: a hydrophobic signal sequence, a conserved asparagine-linked oligosaccharide consensus sequence, and 22 conserved cysteine residues whose relative spacing is maintained. In this study, we report the cloning and sequencing of several overlapping cDNAs encoding approximately 4.1 kb of the human homologue of Wnt-5A. The mature protein contained 343 residues (M(r) approximately 38,000 excluding any post-translational modifications) with a > 93% homology to the reported sequences of other Wnt-5A proteins (> 99% homologous to mouse Wnt-5A). This protein maintained certain features--a hydrophobic signal sequence, the Wnt-1 family "signature sequence" (CKCHGvSGSC), and a number of other conserved amino acid residues: 24 cysteine residues, 4 asparagine-linked oligosaccharide consensus sequences, and a tyrosine sulfation site--that have been found in all other Wnt-5A proteins. Reverse transcriptase PCR analysis of RNA from a variety of human embryonic, neonatal, and adult cells and/or tissues showed that human Wnt-5A expression was detected only in neonatal heart and lung. It may be relevant, however, that the 3'-untranslated region contained numerous AT-rich motifs that could be involved in the rapid degradation of mRNA. Finally, using a combination of Southern blotting, PCR amplification, and in situ hybridization, the human Wnt-5A (WNT5A) gene was mapped to chromosome 3p14-p21.